The SMEs in Romania, which remained reliable after the economic crisis, had a better dynamic of business development in relation to large and very large companies. The increase of the fiscal value of these companies has improved every year, leading to spectacular results in certain fields of activity, particularly services, trade and IT. After the economic crisis, the SMEs from the Western region had a dynamic business market, outstripping all other regions of economic development. The result was the increase in the number of SMEs and the number of jobs in this region. In this article, we propose a mathematical model based on multivariate analysis, specifically on cluster analysis, in order to analyse the economic activities of SMEs in the Western development region. Cluster analysis is a multivariate analysis method that includes algorithms able to identify and group efficiently and descriptively a similar group in terms of certain common properties, in a lot of time objects. The purpose of this paper is the analysis of the economic efficiency of SMEs' activities in the Western area of Romania and the extraction of activities through modeling in order to maximise the efficiency of the companies in the future.
Introduction
The business environment in Romania, adapted more and more to the competitive requirements of the legislation of the European Union (EU), has evolved in the last 25 years, from 98% large and very large enterprises in 1990 to 99% micro small
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A future studies of economic and financial efficiency of SMEs in the Western development area will contribute to finding measures for streamlining the activities which best fit the area's development. The objectives of our study are: -Clustering, through mathematical methods, of the relevant activities from both financial and economic point of view, for each county in the Western part of Romania; -The analysis of the relevant groups that have resulted from using the cluster analysis; -Remodelling of both the financial and economic strategies to emphasise the economic activities, without going bankrupt.
The analysis of SMEs in the EU, Romania and Western development region after the economic crisis (2008-2010)
SMEs are made up of micro, small and medium enterprises with different characteristics (Table 1 ). Currently, it is estimated that the SME sector in the EU has the fastest growth and it represents the basis of national economy of the component countries. The entire SME sector is considered to be the engine of national economies and it is the subject of numerous specialized studies, Isarescu . The approaches to evolution and expansion of the SME became important for the study and research of the effects upon the development perspective, efficient use of resources, especially local ones, the continuous attraction and specialization of labour, especially the young branch, etc. [30] . From the data published by Eurostat [Eurostat regional yearbook 2011 [Eurostat regional yearbook -2015 one can deduce that in 2015, 99.7% of the EU enterprises are SMEs and 99% of these are represented by micro-enterprises [28] .
In addition, about 70% of the employed population works in SMEs. Table 2 . Based on data from the White Chart of SMEs in Romania in 2011-2015, there is a growth in income for micro enterprises, which quickly recovers the loss during the crisis. The fiscal value of SMEs in Romania has a constant positive trend during the studied period, the highest growth rates being in trade, manufacturing, IT as evidenced by the National Statistics Institute (NSI) report for 2016. The fiscal value of fast growing companies and gazelle companies is significant in the studied period, but their number decreases over this period, from approximately 2% of the total number of companies to approximately 1% .On the whole, we conclude that Although during the economic crisis of the years 2008-2010, the situation of SMEs in the Western area was poor -their number as well as their fiscal value dropped significantly in comparison with 2007. Since 2011 there has been a revival of SME sector development in this area. This conclusion results from dynamic employment growth in this area of development, being the best one in the country. After processing the data from SME Charter 2015 it is obvious that between 2011 and 2014 the number of jobs in the Western region increased by about 31.450. Evolution of jobs in 2014 compared to 2011 is 22.6%. Also, by processing NSI data, due to increasing competition in the labour market, but also in the competence of employees, we notice that the average wages in SMEs in the Western Region is over 2000 lei in 2014. The reasons of the rapid development of SMEs in the Western development area are: -growth in demand, due to fiscal easing; -extension of the minimum wages and all income of household consumption, after 2011; -the establishment of foreign companies, mainly in the automotive industry, subsidiaries of SMEs in the West, very profitable in terms of attracting employment and retraining of the jobs required; -cheap labour, especially in rural areas -lacking a stable income -easily retrained. The research on the evolution and effectiveness of SMEs development in the West are scarce or non-existent. Therefore, in this paper, an analysis is made based on statistical data and considering a representative sample of 4 counties from Western development region. This analysis shows the situation of SMEs in 2011-2014, with reference to the 2015. Its purpose is to determine the types of activities and enterprises in the Western region in order to increase the sense of economic and financial efficiencies with a stable trend. The research method employed is one of multivariate mathematical modeling, namely Cluster method.
Methodology
Data analysis aims at extracting information contained in the data. This information is used to interpret various phenomena in the economy, technology, finance, etc.; to estimate or predict the evolution of phenomena. To be analyzed, the data is organized as a matrix, where the columns are represented by variables and the lines by observations. Cluster method is a method of multivariate analysis that identifies homogeneous data groups and consists of a collection of techniques by which a set of objects is divided into relatively homogeneous groups. The essential objective of cluster analysis is to classify the objects into groups of the same type that have similar properties to each other according to a given set of variables. Research concerning the application of multivariate analysis is the subject for many studies, Voineagu In cluster analysis, neither the number, nor the group members are known. The study starts with no knowledge of the group structure and it is not known how many clusters there are. Cluster represents many elements alike, elements that cannot be found in another cluster. Cluster method applies algorithms that categorize items, objects in homogeneous groups whose analysis involves determining the similarity, proximity, using mathematical methods. Thus, it determines the starting points from which the hierarchical clustering (cluster center) starts, it analyses information on the elements combined in hierarchical groups (agglomeration schedule); it calculates the sum of values for the elements of the cluster (cluster centroid); it determines the membership to the group for the objects that are researched. Clustering techniques based on algorithms ascendants (elements are built by associating similar classes and a hierarchy is obtained) and descendants algorithms (algorithm to divide into homogeneous subsets of elements), which is hierarchical analysis (Hierarchical cluster analysis) ( 
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Also, of great importance is the distance between group objects, the distance between groups or classes, because choosing a certain distance may change essentially the groups that are obtained. Based on the definition of the distance, the matrix of similarity was obtained. As a result of the use of algorithms we get a scheme that differentiates clusters obtained from data classification, called dendrogram, or tree, which shows a summary of the hierarchy of classes.
The Analysis of the Evolution of SMEs in the Western Development Region in 2014, based on the Cluster
In the analysis of the work, 1654 SMEs were taken into consideration, SMEs that were representative in the Western region and were grouped by activity. 959 SMEs responded to the survey, which represent a very significant percentage for this activity. Percentages of each activity reports were taken into account for all economic activities (100%) of SMEs in each county. 
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Firstly, the group has researched the main activities of SMEs in the Western region based on economic efficiency, according to the data processed and concentrated in Table 3 . After processing the resulted data (Table 3) , the SMEs hierarchy was analyzed based on their profile in order to determine the future opportunities regarding the fast growth of the performed activities' efficiency. For data processing it was used a multivariate analysis method, namely Cluster analysis using IBM SPSS Statistics software v.20 and the Pearson coefficient was applied for calculating the distance. The distances for each case, presented in the matrix of proximity Table  4 ), plotted (Figure1), highlight the cases that have the most common points, or the connections between groups (Table 5) . One can notice the grouping method of the cases and the obtained groups, obtaining the values for the coefficients of distances between obtained groups (Table 5 ) and the dendrogram (Figure 2) . Table 3 Figure 1 Representation for the matrix of proximity Source: own calculations based on IBM SPSS and Table 4 From the matrix of proximity we can deduce that scores above 0.5, which represent strong associations between economic activities, can be seen between activities 1-6-8; 2-9; 03/10/14; 4-6 etc. These associations of activities will lead the SMEs in the area of increased economic efficiency. Table 4 
Figure 2 Dendrogram
Source: own calculations based on IBM SPSS and Table 5 Based on the dendrogram it can be noticed that the activities 6, 7 and 13 are grouped together by the slightest difference (approx. 1), therefore, the importance of these activities is approximately equal in the four counties, from the entrepreneur's interest point of view. Of equal importance, for the entrepreneurs of the two counties, with the coefficient of importance of approx. 2 are the activities 8, 11, 12 and 14. Activities 1, 4 and 5 have the coefficient of importance of approx. 5. It turns out that the biggest perspective, which will bring the most important benefits to the entrepreneurs in the SME sector, is held by the trade activities, manufacturing, information and communication technology and transport and storage.
Conclusions
The SMEs in the Western region counties are focusing their economic activity on activities that have a high economic efficiency. From the dendrogram and the matrix of proximity we can notice that the biggest development perspectives are held by the SMEs in the fields of storage, transport, trade, construction, information and communication technology, which are interconnected by various levels to other activities of lesser importance. Comparing the results obtained using the Pearson coefficient method to those obtained using the Cityblock method, it can be noticed, again, that the activities 6, 7, 8, 9, 11, 12, 13, have a 1 similarity degree, so there is a small percentage of differences for the four counties. The biggest differences regarding the effectiveness of the researched activities are between activities 1 and 3 and among other researched activities. For counties, from the analysis made by the proximity calculation using the CityBlock method, it turns out that the greatest difference between Timis and Caras-Severin, Arad-Caras-Severin, Timis-Hunedoara, Arad-Hunedoara, Timis and Arad counties regarding the effectiveness of SMEs researched in the Western area is more obvious in this part of the country because these regions are more economically and financially efficient. The lowest proximity coefficient is between Hunedoara and Caras Severin, which shows that these counties have about the same efficiency of SMEs on researched activities, much less than the efficiency of SMEs in Arad and Timis counties. Based on researched activities we can conclude that among the Western counties, the highest growth perspective of economic efficiency is held by the SMEs in Arad and Timis counties. Hunedoara has a very good and promising trend and in CarasSeverin there are factors that lead to stagnation in the researched SMEs activities. The survey conducted by us, through mathematical modelling, shows that a more efficient approach is needed for the Western part of Romania. The economic policy must stimulate the social and economic activities, in each county.
105
Also, regarding the study we can deduce that the entrepreneurs' approaches in carrying out effective activities should be based on the importance of social and entrepreneurial activities, that is on the market's demand and the extension of activities in the branches of lesser importance, meaning that these activities do not bring immediate and consistent profit. To illustrate the evolution of activities' efficiency of SMEs in the Western area, to make predictions regarding the evolution of their economic efficiency in the future, by comparing activities with similar efficiency, we will use other approaches of multivariate analysis methods, in our future surveys.
